REMARKS 

1 . Status of claims 

In the office action of May 1, 2001, the Examiner finally rejected claims 1, 4-8, 11-13, 
15-24, 26-31, 33-90, and 92-98. The Examiner requested that applicant replace the existing 
claims with a clean, renumbered set of claims, in view of the several amendments that had been 
made. Therefore, applicant has canceled all the rejected claims, as well as claim 10, and has 
added new claims 99-194. Claims 184-194 are entirely new (i.e., they are not renumbered 
versions of previous claims), but they are supported in the original application as filed. Claims 
99-183 are renumbered versions of the previous claims, with the following changes: (1) whereas 
previous claim 1 stated that P was greater than 0 mol % of the total composition, new claim 99 
states that P, T, and Q are each greater than 0 mol % of the total composition, (2) in claim 99 
(and^ other claims), the script lower-case letter "1" that appeared in previous claim 1 has been 
changed to an "L" for ease of reading, (3) other claims (e.g., independent claims 107, 122, and 
151, as well as dependent claim 181) have been made the same as claim 99 regarding the 
formula and its related language, and (4) process claim 168 (similar to old claim 78) has been 
revised to focus on production of terpolymer by a transesterification reaction. 

Therefore, claims 99-194 are pending. A clean copy of all pending claims is attached 
hereto as Appendix A. 

2. Support for amendments 

New claims 99-194 are supported in the original claims, in the specification at page 19, 
lines 5-10, page 20, lines 4-9, page 21, lines 15-17, page 26, lines 7-22, and in Figure 1. 
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3. Claim rejections under 35 U.S.C. §102 

The Examiner rejected previous claims 1,4, 10, and 61-63 under 35 U.S.C. § 102(b) and 
(e) as being anticipated by Nordstrom U.S. patent 3,536,687. Nordstrom discloses polymers 
formed by homopolymerization of cyclohexenyl-alkyl alcohol or alkylcyclohexenyl-alkyl 
alcohol esters of a, p-unsaturated acids, or formed by copolymerization of such monomers with 
other a, P-unsaturated monomers. The polymer product cross-links at room temperature. (See 
Abstract.) 

"The amount of the oxidizable cyclohexane-alkyl monomer to be incorporated in the 
polymer can be varied from 1 to 100% by weight, thus encompassing both homopolymers and 
copolymers of the oxidizable monomer." (Column 2, lines 60-64.) "The cyclohexenyl-alkyl 
alcohol or alkylcyclohexenyl-alkyl alcohol esters of a, P-unsaturated acids can be copolymerized 
with any of the a, P-unsaturated monomers known to be copolymerizable with saturated esters of 
such unsaturated acids (e.g. methyl methacrylate and ethyl acrylate) to form resinous materials." 
(Column 2, line 71 - column 3, line 4.) 

Therefore, Nordstrom suggests homopolymers and copolymers. In contrast, claim 99 
states that in the formula (II), P, T, and Q are each greater than 0 mol % of the total composition. 
In other words, the compound must contain all three repeating units. Nordstrom does not 
suggest any terpolymers, much less the specific group of terpolymers encompassed by claim 99. 

The other independent claims that are now pending contain similar limitations. 
Therefore, all the pending claims are distinguished from Nordstrom by the failure of that 
reference to suggest the terpolymers involved in the present claims. 
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4. Claim rejections under 35 U.S.C. §103 

The Examiner rejected previous claims 5-8 5 11-13, 15-24, 26-31, 33-52, 59-60, 64-90, 
and 92-98 under 35 U.S.C. § 103(a) as being unpatentable over Ching U.S. patent 5,627,239 
("Ching c 239") in view of Nordstrom. The Examiner apparently relied on Ching '239 for its 
teachings regarding use of oxygen scavengers to prevent food spoilage, polymer blends, and 
multilayer systems. However, in view of the distinctions between the present claims and 
Nordstrom, discussed above, the combination of Nordstrom and Ching '239 still does not render 
the claims obvious. Neither Ching '239 nor Nordstrom, whether viewed alone or in 
combination, suggests the terpolymers recited in the present claims. 

Applicant does not understand the Examiner's statement on page 4 of the office action 
that "It is deemed desirable to make products such as films and/or packaging using materials that 
crosslink at ambient temperatures in order to lower the cost of making those products." The 
basis for this assumption is not clear to applicant. However, in view of the clear distinctions 
between the present claims and the prior art, this appears to be a moot point. 

The Examiner rejected previous claims 28-77 under 35 U.S.C. § 103(a) as being 
unpatentable over Katsumoto U.S. patent 6,139,770 in view of Ching '239 and Nordstrom. The 
Examiner apparently cited Katsumoto for its teachings of photoinitiators, transition metal 
catalysts, and multilayer constructs. However, in view of the distinctions between the claimed 
terpolymers and Nordstrom, the claimed invention is clearly nonobvious over these three 
references, whether viewed alone or in combination. 

The Examiner rejected previous claims 53-58 under 35 U.S.C. § 103(a) as being 
unpatentable over Ching U.S. patent 5,744,246 ("Ching '246") in view of Ching '239 and 
Nordstrom. The Examiner apparently relied on Ching '246 for its teachings regarding multilayer 
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composites having oxygen scavenging layers with functional layers. Again, in view of the clear 
distinctions between the claimed terpolymers and the teachings of Nordstrom, the claims are 
nonobvious over all three references, whether viewed alone or in combination. 

5. Conclusion 

In summary, Applicants believe all pending claims (99-194) are in condition for 
allowance. The Examiner is invited to contact the undersigned attorney at (713) 934-4094 with 
any questions, comments or suggestions relating to this response. 



WILLIAMS, MORGAN & AMERSON, P.C. 
7676 Hillmont, Suite 250 
Houston, Texas 77040 
(713) 934-4094 
(713) 934-7011 (fax) 

July 30, 2001 



Respectfully submitted, 




Kenneth D. Goodman 



Reg. No. 30,460 



AGENT FOR ASSIGNEE 
CHEVRON PHILLIPS CHEMICAL 
COMPANY LP 
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APPENDIX A 
Clean Copy of Claims as Amended 



99. A compound, comprising a polymeric backbone, cyclic olefinic pendent groups 
and linking groups linking the olefinic pendent groups to the polymeric backbone, 

wherein the polymeric backbone, linking groups and cyclic olefinic pendent groups 
comprise repeating units, each unit having a structure (II) as follows: 

(II) 



r 




wherein P+T+ Q is 100 mol % of the total composition; P, T, and Q are each greater than 
0 mol % of the total composition; Z is selected from the group consisting of an aryl group; 
-(C=0)ORi; -0(C=0)Ri; and an alkyl aryl group: 




where R4 is selected from the group consisting of -CH3, ethyl, and hydrogen; Ri is 

selected from the group consisting of hydrogen, methyl, ethyl, -C3H7 and -C4H9; R2 and R3 are 

selected from the group consisting of hydrogen and methyl; X is selected from the group 

consisting of -0-, -NH-, -(C=0)0-, -(CO)NH-, -(C=0)S-, -0(C=0)- and -(CHR) L -; L is an 

integer in the range from 1 to 6; Y is -(CHR) n -, where n is an integer in the range from 0 to 12, R 

being selected from the group consisting of hydrogen, methyl and ethyl; where qi, q2, q3, q4 5 and 
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r are selected from the group consisting of hydrogen, methyl, and ethyl; and where m is -(ClfeV 
and where n is an integer in the range from 0 to 4; and wherein when r is hydrogen, at least one 
of qi, q2, q3 and q4 is hydrogen. 

100. The compound of claim 99, wherein the polymeric backbone comprises monomers 
selected from the group consisting of ethylene and styrene. 

101 . The compound of claim 99, wherein the cyclic olefinic pendent groups are grafted onto 
the linking groups of the polymeric backbone by an esterification, transesterification, amidation 
or transamidation reaction. 

102. The compound of claim 101, wherein the esterification, transesterification, amidation or 
transamidation reaction is a solution reaction or a reactive extrusion. 

103. The compound of claim 101, wherein the esterification, transesterification, amidation or 
transamidation reaction is catalyzed by a catalyst selected from the group consisting of strong 
non-oxidizing acids, tertiary amines, Group I alkoxides, Group IVB alkoxides, and Group IVA 
organometallics. 

104. The compound of claim 103, wherein the catalyst is selected from a group consisting of 
toluene sulfonic acid, sodium methoxide, tetrabutyl titanate, tetraisopropyl titanate, 
tetra-n-propyl-titanate, tetraethyl titanate, 2-hydroxy-pyridine and dibutyltin dilaurate. 

105. The compound of claim 99, wherein the cyclic olefinic pendent groups are selected from 
the group consisting of cydohexene-4-methylene radical, 1 -methyl cyclohexene-4-methylene 
radical, 2-methyl cyclohexene-4-methylene radical, 5-methyl cyclohexene-4-methylene radical, 
1,2-dimethyl cyclohexene-4-methylene radical, 1,5-dimethyl cyclohexene-4-methylene radical, 
2,5-dimethyl cyclohexene-4-methylene radical, 1,2,5-trimethyl cyclohexene-4-methylene radical, 
cyclohexene-4-ethylene radical, 1 -methyl cyclohexene-4-ethylene radical, 2-methyl 
cyclohexene-4-ethylene radical, 5-methyl cyclohexene-4-ethylene radical, 1,2-dimethyl 
cyclohexene-4-ethylene radical, 1,5-dimethyl cyclohexene-4-ethylene radical, 2,5-dimethyl 
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cyclohexene-4-ethylene radical, 1,2,5-trimethyl cyclohexene-4-ethylene radical, cyclohexene-4- 
propylene radical, 1 -methyl cyclohexene-4-propylene radical, 2-methyl cyclohexene-4-propylene 
radical, 5-methyl cyclohexene-4-propylene radical, 1,2-dimethyl cyclohexene-4-propylene 
radical, 1,5-dimethyl cyclohexene-4-propylene radical, 2,5-dimethyl cyclohexene-4-propylene 
radical, 1,2,5-trimethyl cyclohexene-4-propylene radical, cyclopentene-4-methylene radical, 1- 
methyl cyclopentene-4-methylene radical, 3-methyl cyclopentene-4-methylene radical, 1,2- 
dimethyl cyclopentene-4-methylene radical, 3,5-dimethyl cyclopentene-4-methylene radical, 1,3- 
dimethyl cyclopentene-4-methylene radical, 2,3-dimethyl cyclopentene-4-methylene radical, 
1,2,3-trimethyl cyclopentene-4-methylene radical, 1,2,3,5-tetramethyl cyclopentene-4-methylene 
radical, cyclopentene-4-ethylene radical, 1 -methyl cyclopentene-4-ethylene radical, 3-methyl 
cyclopentene-4-ethylene radical, 1,2-dimethyl cyclopentene-4-ethylene radical, 3,5-dimethyl 
cyclopentene-4-ethylene radical, 1,3-dimethyl cyclopentene-4-ethylene radical, 2,3-dimethyl 
cyclopentene-4-ethylene radical, 1,2,3-trimethyl cyclopentene-4-ethylene radical, 1,2,3,5- 
tetramethyl cyclopentene-4-ethylene radical, cyclopentene-4-propylene radical, 1 -methyl 
cyclopentene-4-propylene radical, 3-methyl cyclopentene-4-propylene radical, 1,2-dimethyl 
cyclopentene-4-propylene radical, 3,5-dimethyl cyclopentene-4-propylene radical, 1,3-dimethyl 
cyclopentene-4-propylene radical, 2,3-dimethyl cyclopentene-4-propylene radical, 1,2,3- 
trimethyl cyclopentene-4-propylene radical, and 1,2,3,5-tetramethyl cyclopentene-4-propylene 
radical. 

106. The compound of claim 99, wherein the compound is an ethyl ene/methyl 
acrylate/cyclohexenyl methyl acrylate terpolymer. 

107. An oxygen scavenging composition, comprising a compound comprising a polymeric 
backbone, cyclic olefinic pendent groups, and linking groups linking the olefinic pendent groups 
to the polymeric backbone, and a transition metal catalyst; 

wherein the transition metal catalyst is a metal salt, and wherein the polymeric backbone, 
linking groups and cyclic olefinic pendent groups comprise repeating units, each unit having a 
structure (II) as follows: 



(ii) 
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wherein P+T+ Q is 100 mol % of the total composition; P, T, and Q are each greater than 
0 mol % of the total composition; Z is selected from the group consisting of an aryl group; 
-(C=0)ORi; -0(C=0)Ri; and an alkyl aryl group: 




where R4 is selected from the group consisting of -CH3, ethyl, and hydrogen; R\ is selected from 
the group consisting of hydrogen, methyl, ethyl, -C3H7 and -C4H9; R2 and R3 are selected from 
the group consisting of hydrogen and methyl; X is selected from the group consisting of -0-, 
-NH-, -(C=0)0-, -(C=0)NH-, -(OO)S-, -0(C=0)- and -(CHR) L -; L is an integer in the range 
from 1 to 6; Y is -(CHR) n -, where n is an integer in the range from 0 to 12, R being selected from 
the group consisting of hydrogen, methyl and ethyl; where qi, q2, q3, q<t, and r are selected from 
the group consisting of hydrogen, methyl, and ethyl; and where m is -(CH 2 ) n - and where n is an 
integer in the range from 0 to 4; and wherein when r is hydrogen, at least one of qi, q 2 , q3 and q4 
is hydrogen. 

108. A composition according to claim 107, wherein the polymeric backbone is ethylenic and 
the linking groups are selected from the group consisting of: 

-0-(CHR) n -; -(C=0)-0-(CHR) n -; -NH-(CHR) n -; -0-(<>0)-(CHR) n -; 
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-(C=0)-NH-(-CHR) n -; and -(C=0)-0-CHOH-CH 2 -0-; 

wherein R is hydrogen or an alkyl group selected from the group consisting of methyl, 
ethyl, propyl and butyl groups and where n is an integer in the range from 1 to 12. 

109. The composition of claim 107, wherein the polymeric backbone comprises monomers 
selected from the group consisting of ethylene and styrene. 

110. The composition of claim 107, wherein the cyclic olefinic pendent groups are grafted 
onto the linking groups of the polymeric backbone by a esterification, transesterification, 
amidation or transamidation reaction. 

111. The composition of claim 1 10, wherein the esterification, transesterification, amidation or 
transamidation reaction is a solution reaction or a reactive extrusion. 

1 12. The composition of claim 1 10, wherein the esterification, transesterification, amidation or 
transamidation reaction is catalyzed by a catalyst selected from the group consisting of strong 
non-oxidizing acids, tertiary amines, Group I alkoxides, Group IVB alkoxides, and Group IVA 
organometallics. 

113. The composition of claim 112, wherein the catalyst is selected from a group consisting of 
toluene sulfonic acid, sodium methoxide, tetrabutyl titanate, tetraisopropyl titanate, 
tetra-n-propyl-titanate, tetraethyl titanate, 2-hydroxy-pyridine and dibutyltin dilaurate. 

1 14. The composition of claim 107, wherein the cyclic olefinic pendent groups are selected 
from the group consisting of cyclohexene-4-methylene radical, 1 -methyl cyclohexene-4- 
methylene radical, 2-methyl cyclohexene-4-methylene radical, 5-methyl cyclohexene-4- 
methylene radical, 1,2-dimethyl cyclohexene-4-methylene radical, 1,5-dimethyl cyclohexene-4- 
methylene radical, 2,5-dimethyl cyclohexene-4-methylene radical, 1,2,5-trimethyl cyclohexene- 
4-methylene radical, cyclohexene-4-ethylene radical, 1 -methyl cyclohexene-4-ethylene radical, 
2-methyl cyclohexene-4-ethylene radical, 5-methyl cyclohexene-4-ethylene radical, 1,2-dimethyl 
cyclohexene-4-ethylene radical, 1,5-dimethyl cyclohexene-4-ethylene radical, 2,5-dimethyl 
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cyclohexene-4-ethylene radical, 1,2,5-trimethyl cyclohexene-4-ethylene radical, cyclohexene-4- 
propylene radical, 1 -methyl cyclohexene-4-propylene radical, 2-methyl cyclohexene-4-propylene 
radical, 5-methyl cyclohexene-4-propylene radical, 1 ,2-dimethy 1 cyclohexene-4-propylene 
radical, 1,5-dimethyl cyclohexene-4-propylene radical, 2,5-dimethyl cyclohexene-4-propylene 
radical, 1,2,5-trimethyl cyclohexene-4-propylene radical, cyclopentene-4-methylene radical, 1- 
methyl cyclopentene-4-methylene radical, 3-methyl cyclopentene-4-methylene radical, 1,2- 
dimethyl cyclopentene-4-methylene radical, 3,5-dimethyl cyclopentene-4-methylene radical, 1,3- 
dimethyl cyclopentene-4-methylene radical, 2,3-dimethyl cyclopentene-4-methylene radical, 
1,2,3-trimethyl cyclopentene-4-methylene radical, 1,2,3,5-tetramethyl cyclopentene-4-methylene 
radical, cyclopentene-4-ethylene radical, 1 -methyl cyclopentene-4-ethylene radical, 3-methyl 
cyclopentene-4-ethylene radical, 1,2-dimethyl cyclopentene-4-ethylene radical, 3,5-dimethyl 
cyclopentene-4-ethylene radical, 1,3-dimethyl cyclopentene-4-ethylene radical, 2,3-dimethyl 
cyclopentene-4-ethylene radical, 1,2,3-trimethyl cyclopentene-4-ethylene radical, 1,2,3,5- 
tetramethyl cyclopentene-4-ethylene radical, cyclopentene-4-propylene radical, 1 -methyl 
cyclopentene-4-propylene radical, 3-methyl cyclopentene-4-propylene radical, 1,2-dimethyl 
cyclopentene-4-propylene radical, 3,5-dimethyl cyclopentene-4-propylene radical, 1,3-dimethyl 
cyclopentene-4-propylene radical, 2,3-dimethyl cyclopentene-4-propylene radical, 1,2,3- 
trimethyl cyclopentene-4-propylene radical, and 1,2,3,5-tetramethyl cyclopentene-4-propylene 
radical. 

115. The composition of claim 107, wherein the compound is an ethylene/methyl 
acrylate/cyclohexenyl methyl acrylate terpolymer. 

1 16. The composition of claim 107, wherein odor and taste characteristics of products 
packaged with material comprised of the composition are not adulterated as a result of oxidation 
of the composition. 

1 17. The composition of claim 107, wherein there is no significant fragmentation of the 
olefinic pendent groups and linking groups from the polymeric backbone as a result of oxidation 
of the composition. 
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118. The composition of claim 107, wherein the metal in the metal salt is cobalt. 

1 19. The composition according to claim 1 1 8, wherein the metal salt is selected from the 
group consisting of cobalt neodecanoate, cobalt 2-ethylhexanoate, cobalt oleate and cobalt 
stearate. 

120. The composition of claim 107, further comprising at least one triggering material to 
enhance initiation of oxygen scavenging. 

121. The composition of claim 1 19, wherein the triggering material is a photo initiator. 

122. An article of manufacture suitable as a container, the container inhibiting oxidation of 
contents of the container by removing oxygen from the container and by inhibiting ingress of 
oxygen into the container from outside the container, 

wherein the article comprises an oxygen scavenging composition which comprises: 
(a) a compound comprising a polymeric backbone, cyclic olefinic pendant groups, 
and linking groups linking the olefinic pendant groups to the backbone, wherein the polymeric 
backbone, linking groups and cyclic olefinic pendent groups comprise repeating units, each unit 
having a structure (II) as follows: 
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(II) 
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wherein P+T+ Q is 100 mol % of the total composition; P, T, and Q are each greater than 
0 mol % of the total composition; Z is selected from the group consisting of an aryl group; 
-(C=0)ORi; -0(C=0)Rt; and an alkyl aryl group: 



where R4 is selected from the group consisting of -CH3, ethyl, and hydrogen; R\ is 
selected from the group consisting of hydrogen, methyl, ethyl, -C3H7 and -C4H9; R2 and R3 are 
selected from the group consisting of hydrogen and methyl; X is selected from the group 
consisting of -0-, -NH-, -(OO)O-, -(C=0)NH-, -(OO)S-, -0(C=0)- and -(CHR) L -; L is an 
integer in the range from 1 to 6; Y is -(CHR) n -, where n is an integer inthe range from 0 to 12, R 
being selected from the group consisting of hydrogen, methyl and ethyl; where qi, q 2 , q3, q4> and 
r are selected from the group consisting of hydrogen, methyl, and ethyl; and where m is -(Cl-bV 
and where n is an integer in the range from 0 to 4; and wherein when r is hydrogen, at least one 
of qi, q2, q3 and q4 is hydrogen; and 

(b) a transition metal catalyst. 
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123. The article of manufacture of claim 122, wherein the polymeric backbone is ethylenic 
and the linking groups are selected from the group consisting of: 

-0-(CHR) n -; -(C=0)-0-(CHR) n -; -NH-(CHR) n -; -0-(C=0)-(CHR) n -; 

_(C=0)-NH-(-CHR) n -; and -(C-0)-0-CHOH-CH r O-; 
wherein R is hydrogen or an alkyl group selected from the group consisting of methyl, ethyl, 
propyl and butyl groups and where n is an integer in the range from 1 to 12. 

124. The article of manufacture of claim 122, wherein the polymeric backbone comprises 
monomers selected from the group consisting of ethylene and styrene. 

125. The article of manufacture of claim 122, wherein the cyclic olefinic pendent groups are 
grafted onto the linking groups of the polymeric backbone by a esterification, transesterification, 
amidation or transamidation reaction. 

126. The article of manufacture of claim 125, wherein the esterification, transesterification, 
amidation or transamidation reaction is a solution reaction or a reactive extrusion. 

127. The article of manufacture of claim 125, wherein the esterification, transesterification, 
amidation or transamidation reaction is catalyzed by a catalyst selected from the group consisting 
of strong non-oxidizing acids, tertiary amines, Group I alkoxides, Group IVB alkoxides, and 
Group IVA organometallics. 

128. The article of manufacture of claim 127, wherein the catalyst is selected from the group 
consisting of toluene sulfonic acid, sodium methoxide, tetrabutyl titanate, tetraisopropyl titanate, 
tetra-n-propyl-titanate, tetraethyl titanate, 2-hydroxy-pyridine and dibutyltin dilaurate. 

129. The article of manufacture of claim 122, wherein the cyclic olefinic pendent groups are 
selected from the group consisting of cyclohexene-4-methylene radical, 1 -methyl cyclohexene-4- 
methylene radical, 2-methyl cyclohexene-4-methylene radical, 5-methyl cyclohexene-4- 
methylene radical, 1,2-dimethyl cyclohexene-4-methylene radical, 1,5-dimethyl cyclohexene-4- 
methylene radical, 2,5-dimethyl cyclohexene-4-methylene radical, 1,2,5-trimethyl cyclohexene- 
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4-methylene radical, cyclohexene-4-ethylene radical, 1 -methyl cyclohexene-4-ethylene radical, 
2-methyl cyclohexene-4-ethylene radical, 5-methyl cyclohexene-4-ethylene radical, 1 ,2 -dimethyl 
cyclohexene-4-ethylene radical, 1,5-dimethyl cyclohexene-4-ethylene radical, 2,5-dimethyl 
cyclohexene-4-ethylene radical, 1,2,5-trimethyl cyclohexene-4-ethylene radical, cyclohexene-4- 
propylene radical, 1 -methyl cyclohexene-4-propylene radical, 2-methyl cyclohexene-4-propylene 
radical, 5-methyl cyclohexene-4-propylene radical, 1,2-dimethyl cyclohexene-4-propylene 
radical, 1,5-dimethyl cyclohexene-4-propylene radical, 2,5-dimethyl cyclohexene-4-propylene 
radical, 1,2,5-trimethyl cyclohexene-4-propylene radical, cyclopentene-4-methylene radical, 1- 
methyl cyclopentene-4-methylene radical, 3-methyl cyclopentene-4-methylene radical, 1,2- 
dimethyl cyclopentene-4-methylene radical, 3,5-dimethyl cyclopentene-4-methylene radical, 
1,3-dimethyl cyclopentene-4-methyIene radical, 2,3-dimethyl cyclopentene-4-methylene radical, 
1,2,3-trimethyl cyclopentene-4-methylene radical, 1,2,3,5-tetramethyl cyclopentene-4-methylene 
radical, cyclopentene-4-ethylene radical, 1 -methyl cyclopentene-4-ethylene radical, 3-methyl 
cyclopentene-4-ethylene radical, 1,2-dimethyl cyclopentene-4-ethylene radical, 3,5-dimethyl 
cyclopentene-4-ethylene radical, 1,3-dimethyl cyclopentene-4-ethylene radical, 2,3-dimethyl 
cyclopentene-4-ethylene radical, 1,2,3-trimethyl cyclopentene-4-ethylene radical, 1,2,3,5- 
tetramethyl cyclopentene-4-ethylene radical, cyclopentene-4-propylene radical, 1 -methyl 
cyclopentene-4-propylene radical, 3-methyl cyclopentene-4-propylene radical, 1,2-dimethyl 
cyclopentene-4-propylene radical, 3,5-dimethyl cyclopentene-4-propylene radical, 1,3-dimethyl 
cyclopentene-4-propylene radical, 2,3-dimethyl cyclopentene-4-propylene radical, 1,2,3- 
trimethyl cyclopentene-4-propylene radical, and 1,2,3,5-tetramethyl cyclopentene-4-propylene 
radical. 

130. The article of manufacture of claim 122, wherein the compound is an ethylene/methyl 
acrylate/cyclohexenyl methyl acrylate terpolymer. 

131. The article of manufacture according to claim 1 22, wherein the transition metal catalyst is 
a metal salt. 

1 32. The article of manufacture according to claim 131, wherein the metal in the metal salt is 
cobalt. 
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133. The article of manufacture of according to claim 132, wherein the metal salt is selected 
from the group consisting of cobalt neodecanoate, cobalt 2-ethylhexanoate, cobalt oleate and 
cobalt stearate. 

134. The article of manufacture of claim 122, further comprising at least one triggering 
material to enhance initiation of oxygen scavenging. 

135. The article of manufacture of claim 134, wherein the triggering material is a 
photoinitiator. 

136. The article of manufacture of claim 122, wherein odor and taste characteristics of 
products packaged with material comprised of the composition are not adulterated as a result of 
oxidation of the composition. 

1 37. The article of manufacture of claim 122, wherein there is no significant fragmentation of 
the olefinic pendent groups and linking groups from the polymeric backbone as a result of 
oxidation of the composition. 

138. The article of manufacture of claim 122 wherein the article is a package. 

1 39. The article of manufacture of claim 138, wherein the package comprises a flexible film 
having a thickness of at most 10 mil or a flexible sheet having a thickness of at least 10 mil. 

140. The article of manufacture of claim 138, wherein the oxygen scavenging system of the 
package comprises at least one additional layer selected from among oxygen barrier layers, 
polymeric selective layers, and heat seal layers. 

141 . The article of manufacture of claim 1 38, wherein the article is a package with a food 
product located within the package. 
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142. The article of manufacture of claim 1 38, wherein the article is a package for packaging a 
cosmetic, chemical, electronic device, pesticide or a pharmaceutical composition. 

143. A multi-layer film comprising the article of manufacture according to claim 122, and at 
least one additional functional layer. 

144. The multi-layer film according to claim 143, wherein at least one additional layer is 
selected from among oxygen barrier layers, polymeric selective barrier layers, structural layers 
and heat seal layers. 

145. The multi-layer film according to claim 143, wherein the at least one additional layer is 
an oxygen barrier layer. 

146. The multi-layer film according to claim 145, further comprising at least one polymeric 
selective barrier layer. 

147. The multi-layer film according to claim 145, further comprising at least one heat seal 
layer. 

148. The multi-layer film according to claim 145, further comprising at least one structural 
layer. 

149. The article of claim 122, wherein the article is a rigid container, sealing gasket, patch, 
container closure device, bottle cap, bottle cap insert or molded or thermoformed shape. 

150. The article of claim 149, wherein the molded or thermoformed shape is a bottle or tray. 

151. A layer suitable for scavenging oxygen, comprising: 

(a) a compound comprising a polymeric backbone, cyclic olefinic pendent groups 
and linking groups linking the olefinic pendent groups to the polymeric backbone, 
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wherein the polymeric backbone, linking groups and cyclic olefinic pendent groups comprise 
repeating units, each unit having a structure (II) as follows: 

en) 



r 



Y 




J LR3JL J 
R2 T P Q 



wherein P+T+ Q is 100 mol % of the total composition; P, T, and Q are each greater than 
0 mol % of the total composition; Z is selected from the group consisting of an aryl group; 
-(C=0)ORi; -0(C=0)Ri; and an alkyl aryl group: 



where R4 is selected from the group consisting of -CH3, ethyl, and hydrogen; R| is 
selected from the group consisting of hydrogen, methyl, ethyl, -C3H7 and -C4H9; R2 and R3 are 
selected from the group consisting of hydrogen and methyl; X is selected from the group 
consisting of -0-, -NH-, -(OO)O-, -(C=0)NH-, -(C=0)S-, -0(C=0)- and -(CHR) L -; L is an 
integer in the range from 1 to 6; Y is -(CHR) n -, where n is an integer inthe range from 0 to 12, R 
being selected from the group consisting of hydrogen, methyl and ethyl; where qi, q2, q3, q4, and 
r are selected from the group consisting of hydrogen, methyl, and ethyl; and where m is -(ClfcV 
and where n is an integer in the range from 0 to 4; and wherein when r is hydrogen, at least one 
of qi, q2, q3 and q4 is hydrogen; and 

(b) a transition metal catalyst. 
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1 52. The layer of claim 151, wherein odor and taste characteristics of products packaged with 
material comprised of the layer are not adulterated as a result of oxidation of the layer. 

1 53. The layer of claim 151, wherein there is no significant fragmentation of the olefinic 
pendent groups and linking groups from the polymeric backbone as a result of oxidation of the 
layer. 

154. A layer according to claim 151, wherein the transition metal catalyst is a metal salt. 

155. A layer according to claim 154, wherein the transition metal in the metal salt is cobalt. 

156. A layer according to claim 154, wherein the metal salt selected from the group consisting 
of cobalt neodecanoate, cobalt 2-ethylhexanoate, cobalt oleate and cobalt stearate. 

157. A layer according to claim 151, wherein said layer in addition comprises polymeric 
diluent. 

158. A layer according to claim 157, wherein said diluent is a thermoplastic polymer. 

159. A layer according to claim 151, wherein said layer is adjacent to one or more additional 
layers. 

160. A layer according to claim 159, wherein at least one additional layer is an oxygen barrier. 

161. A layer according to claim 160, wherein said oxygen barrier comprises at least one 
material selected from the group consisting of poly(ethylene-vinyl alcohol), polyacrylonitrile, 
polyvinyl chloride), polyamides, poly(vinylidene dichloride), poly(ethylene terephthalate), 
silica, metal foil and metalized polymeric films. 
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162. A layer according to claim 1 59, wherein one or more of said additional layer or layers is 
coextruded with said layer. 

163. A layer according to claim 159, wherein one or more of said additional layer or layers is 
laminated onto said layer. 

164. A layer according to claim 159, wherein one or more of said additional layer or layers is 
coated onto said layer. 

165. A layer according to claim 159, wherein said layer is flexible. 

166. A layer according to claim 159, wherein said layer is transparent. 

1 67. An article for packaging wherein the article comprises a layer according to claim 151. 

168. A process of making a polymer material by a process comprising transesterification of an 
ethylene copolymer with an alcohol comprising a cyclic olefinic group, wherein the polymer 
material that is produced comprises a polymer backbone, cyclic olefinic pendant groups, and 
linking groups linking the backbone with the pendant groups; 

wherein the polymeric backbone, linking groups and cyclic olefinic pendent groups 
comprise repeating units, each unit having a structure (II) as follows: 
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(II) 



r 




Qi 



Y 



Z 



X 




wherein P+T+ Q is 100 mol % of the total composition; P, T, and Q are each greater than 
0 mol % of the total composition; Z is selected from the group consisting of an aryl group; 



where R4 is selected from the group consisting of -CH3, ethyl, and hydrogen; Rj is selected from 
the group consisting of hydrogen, methyl, ethyl, -C3H7 and -C4H9; R2 and R3 are selected from 
the group consisting of hydrogen and methyl; X is selected from the group consisting of -0-, 
-NH-, -(C=0)0-, -(C=0)NH-, -(C=0)S-, -0(C=0)- and -(CHR) L -; L is an integer in the range 
from 1 to 6; Y is -(CHR) n -, where n is an integer inthe range from 0 to 12, R being selected from 
the group consisting of hydrogen, methyl and ethyl; where qi, q2, q3, q4, and r are selected from 
the group consisting of hydrogen, methyl, and ethyl; and where m is -(CH2) n - and where n is an 
integer in the range from 0 to 4; and wherein when r is hydrogen, at least one of qi, q2, q3 and q4 
is hydrogen. 

169. The process of claim 168, wherein the process comprises the steps of: 



-(C=0)ORi; -0(C=0)Ri; and an alkyl aryl group: 
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selecting at least one polymer from the group consisting of ethylene/maleic 
anhydride, ethylene/acrylic acid, ethylene/methacrylic acid, ethylene/methyl 
acrylate, ethylene/ethyl acrylate, and ethylene/butyl acrylate, and at least one 
transesterifying compound selected from the group consisting of cyclohexene-4- 
methanol, 1 -methyl cyclohexene-4-methanol, 2-methyl cyclohexene-4-methanol, 
5-methyl cyclohexene-4-methanol, 1,2-dimethyl cyclohexene-4-methanol, 
1,5-dimethyl cyclohexene-4-methanol, 2,5-dimethyl cyclohexene-4-methanol, 
1,2,5-trimethyl cyclohexene-4-methanol, cyclohexene-4-ethanol, 1 -methyl 
cyclohexene-4-ethanol, 2-methyl cyclohexene-4-ethanol, 5-methyl cyclohexene- 
4-ethanol, 1,2-dimethyl cyclohexene-4-ethanol, 1,5-dimethyl cyclohexene-4- 
ethanol, 2,5-dimethyl cyclohexene-4-ethanol, 1,2,5-trimethyl cyclohexene-4- 
ethanol, cycIohexene-4-propanol, 1 -methyl cyclohexene-4-propanol, 2-methyl 
cyclohexene-4-propanol, 5-methyl cyclohexene-4-propanol, 1,2-dimethyl 
cyclohexene-4-propanol, 1,5-dimethyl cyclohexene-4-propanol, 2,5-dimethyl 
cyclohexene-4-propanol, 1,2,5-trimethyl cyclohexene-4-propanol, cyclopentene- 
4-methanol, 1 -methyl cyclopentene-4-methanol, 3-methyl cyclopentene-4- 
methanol, 1,2-dimethyl cyclopentene-4-methanol, 3,5-dimethyl cyclopentene-4- 
methanol, 1,3-dimethyl cyclopentene-4-methanol, 2,3-dimethyl cyclopentene-4- 
methanol, 1,2,3-trimethyl cyclopentene-4-methanol, 1,2,3,5-tetramethyl 
cyclopentene-4-methanol, cyclopentene-4-ethanol, 1 -methyl cyclopentene-4- 
ethanol, 3-methyl cyclopentene-4-ethanol, 1,2-dimethyl cyclopentene-4-ethanol, 
3,5-dimethyl cyclopentene-4-ethanol, 1,3-dimethyl cyclopentene-4-ethanol, 2,3- 
dimethyl cyclopentene-4-ethanol, 1,2,3-trimethyl cyclopentene-4-ethanol, 1,2,3,5- 
tetramethyl cyclopentene-4-ethanol, cyclopentene-4-propanol, 1 -methyl 
cyclopentene-4-propanol, 3-methyl cyclopentene-4-propanol, 1,2-dimethyl 
cyclopentene-4-propanol, 3,5-dimethyl cyclopentene-4-propanol, 1,3-dimethyl 
cyclopentene-4-propanol, 2,3-dimethyl cyclopentene-4-propanol, 1,2,3-trimethyl 
cyclopentene-4-propanol, and 1,2,3,5-tetramethyl cyclopentene-4-propanol, and 
combining the at least one polymer and the at least one transesterifying 
compound; 
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(b) heating the polymer and transesterifying compound selected in (a) to form a 
polymer melt; 

(c) processing the melt in an extruder under transesterification conditions with 
transesterification catalysts and antioxidants protecting the melt from oxidation 
during extrusion, so that the polymer melt undergoes exchange of alkyl groups of 
polymeric esters with cyclic olefin pendent groups; and 

(d) removing volatile organic products and by-products from the melt. 

170. The process of claim 169, wherein the polymeric backbone is ethylenic and the linking 
groups are selected from the group consisting of: 

-0-(CHR) n -; -(C=0)-0-(CHR) n -; -NH-(CHR) n -; 

-0-(C=0)-(CHR) n -; -(C=0)-NH-(-CHR)n-; and -(C=0)-0-CHOH-CH 2 -0-; 

where R is hydrogen or an alkyl group selected from the group consisting of methyl, ethyl, 
propyl and butyl groups and where n is an integer in the range from 1 to 12. 

171. The process of claim 169, wherein the polymeric backbone is ethylenic backbone and the 
linking group is: 

^C=0)-NH-(CHR) n 

where R is hydrogen or an alkyl group selected from the group consisting of methyl, ethyl, 
propyl and butyl groups and where n is an integer in the range from 1 to 12. 

172. The process of claim 168, further comprising adding to the polymer material a transition 
metal catalyst. 

1 73. The process of claim 1 72, wherein the transition metal catalyst is a metal salt. 

174. The process of claim 173, wherein the metal in the metal salt is cobalt. 
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1 75. The process of claim 1 73, wherein the metal salt is selected from the group consisting of 
cobalt neodecanoate, cobalt 2-ethylhexanoate, cobalt oleate and cobalt stearate. 



176. The process of claim 168, further comprising adding to the polymer material at least one 
triggering material to enhance initiation of oxygen scavenging. 

177. The process of claim 176, wherein the triggering material is a photoinitiator. 

178. The process of claim 168, wherein the reaction is a solution reaction or a reactive 
extrusion. 



179. The process of claim 168, wherein the transesterification reaction is catalyzed by a 
catalyst selected from the group consisting of strong non-oxidizing acids, tertiary amines, 
Group I alkoxides, Group IVB alkoxides, Group IVA organometallics. 

1 80. The process of claim 1 79, wherein the catalyst is selected from the group consisting of 
toluene sulfonic acid, sodium methoxide, tetrabutyl titanate, tetraisopropyl titanate, tetra-n- 
propyl-titanate, tetraethyl titanate, 2-hydroxy-pyridine and dibutyltin dilaurate. 

181. The process of claim 1 68, wherein the backbone, linking groups and cyclic olefin 
pendent groups comprise repeating units, each unit having a structure (II) as follows: 



(ID 
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wherein P + T + Q is 100 mol % of the total composition; P, T, and Q are each greater than 0; Z 
is selected from the group consisting of an aryl group, -(C=0)ORi, -0(C=0)Rj and an alkyl aryl 
group: 



where R4 is selected from the group consisting of -H, -CH3 and -C2H5; Ri is selected from the 
group consisting of -H, -CH3, -C2H5, -C3H5 and -C4H7; R2 and R3 is selected from the group 
consisting of -H and CH3; X is selected from the group consisting of 0- ? -NH-, -(C=0)0-, 
-(CO)NH-, -(C=0)S-, -0(C=0)- and -<CHR) L -; L is an integer selected from the group 
consisting of 1, 2, 3, 4, 5 and 6; Y is -(CHR) n -, where n is an integer in the range from 0 to 12 
where R is selected from the group consisting of -H, -CH3 and -C2H5; where qi, q2, q3, q4> and r 
are selected from the group consisting of -H, -CH3, and -C2H5; and where m is -(CH2) n - and 
where n is an integer in the range of from 0 to 4; and wherein when r is -H, at least one of qi, q2, 
q3 and q4 is -H. 

182. The process of claim 168, wherein the cyclic olefinic pendent groups are selected from 
the group consisting of cyclohexene-4-methylene radical, 1 -methyl cyclohexene-4-methylene 
radical, 2-methyl cyclohexene-4-methylene radical, 5-methyl cyclohexene-4-methylene radical, 
1,2-dimethyl cyclohexene-4-methylene radical, 1,5-dimethyl cyclohexene-4-methylene radical, 
2,5-dimethyl cyclohexene-4-methylene radical, 1,2,5-trimethyl cyclohexene-4-methylene radical, 
cyclohexene-4-ethylene radical, 1 -methyl cyclohexene-4-ethylene radical, 2-methyl 
cyclohexene-4-ethylene radical, 5-methyl cyclohexene-4-ethylene radical, 1,2-dimethyl 
cyclohexene-4-ethylene radical, 1,5-dimethyl cyclohexene-4-ethylene radical, 2,5-dimethyl 
cyclohexene-4-ethylene radical, 1,2,5-trimethyl cyclohexene-4-ethylene radical, cyclohexene-4- 
propylene radical, 1 -methyl cyclohexene-4-propylene radical, 2-methyl cyclohexene-4-propylene 
radical, 5-methyl cyclohexene-4-propylene radical, 1,2-dimethyl cyclohexene-4-propylene 
radical, 1,5-dimethyl cyclohexene-4-propylene radical, 2,5-dimethyl cyclohexene-4-propylene 
radical, 1,2,5-trimethyl cyclohexene-4-propylene radical, cyclopentene-4-methylene radical, 1- 
methyl cyclopentene-4-methylene radical, 3-methyl cycIopentene-4-methylene radical, 1,2- 
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dimethyl cyclopentene-4-methylene radical, 3,5-dimethyl cyclopentene-4-methylene radical, 1,3- 
dimethyl cyclopentene-4-methylene radical, 2,3-dimethyl cyclopentene-4-methylene radical, 
1,2,3-trimethyl cyclopentene-4-methylene radical, 1,2,3,5-tetramethyl cyclopentene-4-methylene 
radical, cyclopentene-4-ethylene radical, 1 -methyl cyclopentene-4-ethylene radical, 3-methyl 
cyclopentene-4-ethylene radical, 1,2-dimethyl cyclopentene-4-ethylene radical, 3,5-dimethyl 
cyclopentene-4-ethylene radical, 1,3-dimethyl cyclopentene-4-ethylene radical, 2,3-dimethyl 
cyclopentene-4-ethylene radical, 1,2,3-trimethyl cyclopentene-4-ethylene radical, 
1,2,3,5-tetramethyl cyclopentene-4-ethylene radical, cyclopentene-4-propylene radical, 1 -methyl 
cyclopentene-4-propylene radical, 3-methyl cyclopentene-4-propylene radical, 1,2-dimethyl 
cyclopentene-4-propylene radical, 3,5-dimethyl cyclopentene-4-propylene radical, 1,3-dimethyl 
cyclopentene-4-propylene radical, 2,3-dimethyl cyclopentene-4-propylene radical, 1,2,3- 
trimethyl cyclopentene-4-propyIene radical, and 1,2,3,5-tetramethyl cyclopentene-4-propylene 
radical. 

183. The process of claim 78, wherein the polymer is a ethylene/methyl acrylate/cyclohexenyl 
methyl acrylate terpolymer. 

1 84. A polymer comprising the formula: 



r 
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wherein P+T+ Q is 100 mol % of the total composition; P 5 T, and Q are each greater than 
0 mol % of the total composition; Z is selected from the group consisting of an aryl group; 
-(C=0)OR!; -0(00)11!; and an alkyl aryl group: 



where R4 is selected from the group consisting of -CFb, ethyl, and hydrogen; Ri is selected from 
the group consisting of hydrogen, methyl, ethyl, -C3H7 and -C4H9; R2 and R3 are selected from 
the group consisting of hydrogen and methyl; X is selected from the group consisting of -0-, 
-NH-, -(C=0)0-, -(OO)NH-, -(OO)S-, -0(C=0)- and -(CHR) L -; L is an integer in the range 
from 1 to 6; Y is -(CHR) n - 5 where n is an integer in the range from 0 to 12, R being selected from 
the group consisting of hydrogen, methyl and ethyl; where qi, q2, q3, q4, and r are selected from 
the group consisting of hydrogen, methyl, and ethyl; and where m is -(CH2) n - and where n is an 
integer in the range from 0 to 4; and wherein when r is hydrogen, at least one of qi, q2, q3 and q4 
is hydrogen. 

1 85. Poly(ethylene/methyl acrylate/cyclohexene-methylacrylate). 

186. A process for making a terpolymer, comprising transesterification of ethylene methyl 
acrylate copolymer with an alcohol comprising a cyclohexene moiety. 

187. The process of claim 186, wherein the alcohol is 3-cyclohexene-l -methanol. 

1 88. The process of claim 1 86, wherein the transesterification occurs in a reactive extrusion 
process. 

1 89. A terpolymer prepared by transesterification of ethylene methyl acrylate copolymer with 
an alcohol comprising a cyclohexene moiety. 

190; The terpolymer of claim 189, wherein the alcohol is 3-cyclohexene-l -methanol. 
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191. A composition comprising poly(ethylene/methyl aery late/cyclohexene-methylacry late) 
and an amount of a transition metal catalyst effective to catalyze oxygen scavenging. 

192. An oxygen scavenging layer comprising poly(ethylene/methyl acrylate/cyclohexene- 
methylacrylate) and an amount of a transition metal catalyst effective to catalyze oxygen 
scavenging. 

193. A film comprising poly(ethylene/methyl aery late/cyclohexene-methylacry late) and an 
amount of a transition metal catalyst effective to catalyze oxygen scavenging. 

194. A packaging article comprising poly(ethylene/methyl acrylate/cyclohexene- 
methylacrylate) and an amount of a transition metal catalyst effective to catalyze oxygen 
scavenging. 
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